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(54) Title: ISOXAZOLINE COMPOUNDS AS INHIBITORS OF TNF RELEASE 
(57) Abstract 

This invention relates 
to isoxazoltne compounds 
of formula (I) which 
are inhibitors of tumor 
necrosis factor (TNF). The 

i sox azo line compounds , ^ ^ 

are useful for inhibiting 'p^ (CHp) 

TNF in a mammal in ud c 

need thereof and in the 
treatment or alleviation 
of inflammatory conditions 
or disease, including but 
not limited to rheumatoid 
arthritis, osteoarthritis, 

asthma, bronchitis, chronic obstructive airways disease, psoriais, allergic rhinitis, dermatitis and inflammatory bowel disease, sepsis, septic 
shock, tuberculosis, graft versus host disease and cachexia associated with AIDS or cancer. This Invention also relates to pharmaceutical 
compositions useful therefor comprising such compounds of formula (I) wherein X 1 is -(CH 2 ) q OH, -CHOHR 5 or -(CH2) m CON(R*)(OH); 
wherein q and m are each independently 0 or an integer from 1 to 5; R 5 is (Ci-COalkyl; and R 6 is hydrogen or (Ct-C3)alkyl; n is 0, 1,2 
or 3; Y 1 and Y 2 are as defined in the application. 
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ISOXAZOUNE COMPOUNDS AS INHIBITORS OF TNF RELEASE 
5 Background of the Invention 

This invention relates to a method of inhibiting production of TNF (tumor 
necrosis factor) in a mammal in need thereof which method comprises administering 
to said mammal an effective amount of a compound of the formula (I) (shown below) 
or a pharmaceutical^ acceptable salt thereof, which, as such are also useful in the 
1 0 treatment or alleviation of inflammatory conditions or disease including, but not limited 
to rheumatoid arthritis, osteoarthritis, asthma, bronchitis, chronic obstructive airways 
disease, psoriasis, allergic rhinitis, dermatitis and inflammatory bowel disease, sepsis, 
septic shock, tuberculosis, graft versus host disease and cachexia associated with AIDS 
or cancer; and this invention also relates to pharmaceutical compositions useful 
1 5 therefor, 

TNF is produced by monocytes/macrophages and has a variety of biological 
activities relevant to the pathogenesis of rheumatoid arthritis (RA) and osteoarthritis 
(OA). Firstly, TNF can promote the accumulation of all leukocyte types by stimulating 
the endothelium to express adhesion molecules (T.H. Pohlman et aL, J. Immunol^ 136, 

20 pp. 4548-4553, 1986) and to release secondary chemotactic cytokines such as 
interleukln 8 (R.M. Stricter et aL, Science, 243, pp. 1467-1469, 1989). Secondly, TNF 
can stimulate cells within the joint to synthesize and express the inducible 
cyclooxygenase enzyme (COX 2) and the inducible NO synthase. The products of 
these enzymes, prostaglandins and NO, are important mediators of pain and 

25 inflammation. Thirdly, and perhaps most importantly, TNF, like IL-1, can activate 
chondrocytes to degrade their own extracellular matrix and suppress synthesis of 
cartilage matrix components leading to cartilage destruction. In addition to these 
effects, TNF plays a pivotal role in the regulation of the production of other cytokines. 
This has been demonstrated in cultures of dissociated RA synovial cells where blocking 

30 the activity of TNF can Inhibit the secretion of IL-1 (F.M. Brennan et aL, Lancet, 2, pp. 
244-247, 1989). Thus, blocking TNF production should prevent the synthesis of other 
downstream cytokines such as IL-1. Finally, TNF has been Immunolocalised in both 
RA and OA synovial membranes(M.N. Farahat et aL, Ann. Rheum. D/s., 52, pp. 870- 
875, 1993). 

35 TNF is recognized to be involved In many infectious and auto-immune diseases 

(W. Fiers, FEBS Letters, 1991 , 285, p. 199). Furthermore, it has been shown that TNF 



i 1 
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is the prime mediator of the inflammatory response seen in sepsis and septic shock 
(C.E, Spooner et al., Clinical Immunology and Immunopathology, 1992, 62, p. S11). 

The compounds utilized In the present invention are disclosed and claimed in 
co-pending PCT Application Number PCT/IB94/00333 filed October 26, 1994 and PCT 
5 Application Number PCT/IB94/00313flled October 12, 1994, both of which are assigned 
to the assignee hereof, and wherein said compounds are disclosed as having 
phosphodiesterase type IV (PDE, V ) inhibiting activity. The teachings thereof are 
incorporated herein by reference. 

Summary of the Invention 
10 This invention is concerned with a method of inhibiting production of TNF (tumor 

necrosis factor) fn a mammal in need thereof which method comprises administering 
to said mammal an effective amount of a compound selected from the group consisting 
of compounds of the formula (I) 



Y 1 



15 




the racemic, racemic-diastereomeric mixtures and optical isomers of said compounds, 
and the pharmaceutical^ acceptable salts thereof, wherein 
X 1 is -(CH 2 ) q OH, -CHOHR 5 or -(CH 2 ) m CON(R 8 )(OH); 
25 wherein q and m are each independently 0 or an Integer from 1 to 5; R s Is (C r 

C 4 )alkyl; and R 6 is hydrogen or (C r C 3 )alkyl; 
n is 0, 1, 2 or 3; 

Y 1 and Y 2 are independently selected from the group consisting of hydrogen, (C r 
C 6 )alkyl, optionally substituted phenylalkyl having 1 to 6 carbons in the alkyl portion, 
30 optionally substituted phenoxyalkyl having 1 to 6 carbons in the alkyl portion, (C 3 - 
Cyjcycloalkyl, difluoromethyl, trifluoromethyl, f luoro, chloro, bromo, iodo, -OR 1 and -OR 2 ; 
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wherein the aromatic portion of the optionally substituted phenylalkyl, and the 
aromatic portion of the optionally substituted phenoxyalkyl are optionally 
independently substituted with (C r C 4 )alkyl, (C r C 4 )alkoxy, halogen or CF 3 ; 
R 1 is (C r C 5 )alkyl, phenylalkyl having one to four carbon atoms in the alkyl 
5 portion, fluoromethyl, difluoromethyl, trifluoromethyl, or -(CH 2 ),-quinoline wherein 

r is 0 or an integer from 1 to 5; 

R 2 Is (C 1 -C 3 )alkyl > (C 3 -C 7 )cycloalkyl, alkoxyalkyl having 3 to 7 carbons in the 
alkoxy portion and 2 to 4 carbons In the alkyl portion, optionally substituted 
phenoxyalkyl having 2 to 6 carbons in the alkyl portion, optionally substituted 
10 phenylalkyl having 1 to 6 carbons in the alkyl portion, bicycloalkyl having 6 to 

9 carbons or optionally substituted Indanyl; 

wherein the aromatic portion of the optionally substituted 
phenylalkyl, the aromatic portion of the optionally substituted 
phenoxyalkyl and the optionally substituted indanyl are optionally 
15 substituted with (C r C 4 )alkyl, (C r C 4 )alkoxy, halogen or CF 3 ; 

R 3 is hydrogen, (C 1 -C 3 )alkyl, fluoro(C r C 3 )alkyl having 1 to 3 fluoro atoms, mono- 
hydroxyalkyl having 1 to 3 carbons or alkoxyalkyl having 1 to 3 carbons in the alkyl 
portion and 1 to 3 carbons in the alkoxy portion; 

R 4 is hydrogen, (CVC 5 )alkyl, fluoro(CVC 5 )alkyl having 1 to 3 fluoro atoms, mono- 
20 hydroxyalkyl having 1 to 3 carbons, phenyl, alkoxyalkyl having 1 to 3 carbons in the 
alkyl portion and 1 to 3 carbons in the alkoxy portion, aminoalkyl having 1 to 3 

0 

carbons, ( C H ) - N-^^y 2 wherein X * is (CrCj)alkyl and t Is an integer from 1 to 

2 t H 



3, N-alkylaminoalkyl having 1 to 3 carbons In the alkylamino portion and 1 to 3 carbons 

in the alkyl portion, (C 3 -C 7 )cycloalkyl or N,N-dialkylaminoalkyl having a total of 2 to 6 
25 carbons In the dialkylamino portion and 1 to 3 carbons in the alkyl portion; 

or R 3 and R 4 are taken together with the carbon atoms to which they are attached and 

form a carbocyclic ring having 4 to 7 carbon atoms. 

This invention is further directed to a method of treating or alleviating sepsis, 

septic shock, inflammatory bowel disease, tuberculosis, graft versus host disease or 
30 cachexia associated with AIDS or cancer in a mammal In need thereof which method 
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comprises administering to said mammal an effective amount of a compound selected 
from the group consisting of compounds of the formula (I), as shown above, the 
racemic, racemic-diastereomeric mixtures and optical isomers of said compounds, and 
the pharmaceutical^ acceptable salts thereof, wherein Y\ Y 2 , n, R 3 , R 4 and X 1 are as 
5 defined hereinabove for formula (I). 

Further, this invention provides a method of treating or alleviating an 
inflammatory disease or condition, said inflammatory disease or condition comprising 
rheumatoid arthritis, osteoarthritis, asthma, bronchitis, chronic obstructive airways 
disease, psoriasis, allergic rhinitis, or dermatitis, in a mammal in need thereof which 

10 method comprises administering to said mammal an effective amount of a compound 
selected from the group of compounds of the formula (I), as shown above, the racemic, 
racemic-diastereomeric mixtures and optical isomers of said compounds, and the 
pharmaceutical^ acceptable salts thereof, wherein X 1 is -(CH 2 ) q OH or -CHOHR 5 where 
q is 0 or an Integer from 1 to 5 and R 5 is (C r C 4 )alkyl; and 

15 Y\ Y 2 , n, R 3 and R 4 are as first defined hereinabove for formula (I). 

Furtherstill, this invention provides pharmaceutical compositions comprising a 
pharmaceutical ly acceptable diluent or carrier and a TNF Inhibiting amount of a 
compound selected from the group consisting of compounds of the formula (I), as 
shown above, the racemic, racemic-diastereomeric mixtures and optical isomers of said 

20 compounds, and the pharmaceutical^ acceptable salts thereof, wherein Y\ Y 2 , n, R 3 , 
R 4 and X 1 are as first defined hereinabove for formula (I). 

A preferred method of inhibiting production of TNF in a mammal in need thereof 
comprises administering to said mammal an effective amount of a compound selected 
from the group consisting of compounds of the formula (I), as shown above, the 

25 racemic, racemic-diastereomeric mixtures and optical isomers of said compounds, and 
the pharmaceutical ly acceptable salts thereof, wherein Y 1 is -OR 1 and is attached to the 
4-posltion of the phenyl ring; Y 2 is -OR 2 and is attached to the 3-posltlon of the phenyl 
ring and n, R\ R 2 , R 3 , R 4 and X 1 are as first defined above for formula (I). 

Another preferred method of inhibiting production of TNF in a mammal in need 

30 thereof comprises administering to said mammal an effective amount of a compound 
selected from the group consisting of compounds of the formula (I), as shown above, 
the racemic, racemic-diastereomeric mixtures and optical isomers of said compounds, 
and the pharmaceutical^ acceptable salts thereof, wherein Y 1 is methoxy or -OCH r 2- 



I 

» 
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qufnoline and is attached to the 4-position of the phenyl ring; Y 2 is hydrogen, 
cyclopentyloxy or -0(CH 2 ) s phenyl and is attached to the 3-position of the phenyl ring; 
R 3 is hydrogen, methyl or ethyl; R 4 Is hydrogen, methyl or ethyl; X 1 is -(CH 2 ) q OH, or 
-CH(OH)CH 3 wherein q is 0, 1 or 2; and n is 0. 
5 Yet another preferred method of inhibiting production of TNF in a mammal in 

need thereof comprises administering to said mammal an effective amount of a 
compound selected from the group consisting of compounds of the formula (I), as 
shown above, the racemlc, racemic-diastereomeric mixtures and optical isomers of said 
oompounds, and the pharmaceutical^ acceptable salts thereof, wherein Y 1 is -OCH 2 -2- 

1 0 quinoline and is attached to the 4-position of the phenyl ring; Y 2 Is hydrogen or 

-0(CH 2 ) s phenyl and is attached to the 3-position of the phenyl ring; R 3 is hydrogen, 
methyl or ethyl; R 4 is ethyl; X 1 is -CONHOH; and n is 0. 

A more preferred method of inhibiting production of TNF in a mammal in need 
thereof comprises administering to said mammal an effective amount of a compound 

1 5 selected from the group consisting of compounds of the formula (I), as shown above, 
the racemic, racemic-diastereomeric mixtures and optical isomers of said compounds, 
and the pharmaceutical^ acceptable salts thereof, wherein Y 1 is -OR 1 and is attached 
to the 4-position of the phenyl ring, where R 1 is (C^CJalkyl, phenylalkyl having one to 
four carbon atoms in the alkyl portion or -(CH 2 ) r -quinoline; Y 2 is -OR 2 and is attached 

20 to the 3-position of the phenyl ring; X 1 Is -(CH 2 ) m CON(R 6 )(OH); n is 0; and m, r, R 2 , R 3 , 
R 4 and R 6 are as first defined above for formula (I). 

Another more preferred method of Inhibiting production of TNF in a mammal in 
need thereof comprises administering to said mammal an effective amount of a 
compound selected from the group consisting of compounds of the formula (I), as 

25 shown above, the racemic, racemic-diastereomeric mixtures and optical isomers of said 
compounds, and the pharmaceutically acceptable salts thereof, wherein Y 1 is -OR 1 and 
is attached to the 4-position of the phenyl ring, where R 1 is (C r C 4 )alkyl, phenylalkyl 
having one to four carbon atoms In the alkyl portion or -(CH 2 ) r -quinoline; Y 2 is -OR 2 and 
is attached to the 3-position of the phenyl ring, where R 2 is phenylalkyl having 1 to 6 

30 carbons In the alkyl portion, ^-C^cycloalkyl or (C 1 -C 3 )alkyl; X 1 is 

-(CH 2 ) m CON(R 6 )(OH); m is 0; n is 0; and r, R 3 , R 4 and R 6 are as first defined above for 
formula (I). 
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An even more preferred method of inhibiting production of TNF in a mammal in 
need thereof comprises administering to said mammal an effective amount of a 
compound selected from the group consisting of compounds of the formula (I), as 
shown above, the racemic, racemic-diastereomeric mixtures and optical Isomers of said 
5 compounds, and the pharmaceutical^ acceptable salts thereof, wherein Y 1 is -OR 1 and 
is attached to the 4-position of the phenyl ring, where R 1 is (C r C 4 )alkyl, phenylalkyl 
having one to four carbon atoms in the alkyl portion or -(CH 2 ) f -quinoline; Y 2 Is -OR 2 and 
Is attached to the 3-position of the phenyl ring, where R 2 is 5-phenylpentyl, benzyl, 
cyclopentyl or methyl; X 1 is -(CH 2 ) m CON(R 6 )(OH); m is 0; n is 0; and r, R 3 , R 4 and R 6 are 

10 as first defined above for formula (I). 

A particularly preferred method of Inhibiting production of TNF in a mammal in 
need thereof comprises administering to said mammal an effective amount of a 
compound selected from the group consisting of compounds of the formula (I), as 
shown above, the racemic, racemic-diastereomeric mixtures and optical isomers of said 

1 5 compounds, and the pharmaceutical^ acceptable salts thereof, wherein Y 1 is -OR 1 and 
is attached to the 4-position of the phenyl ring, where R 1 is (C r C 4 )alkyl, phenylalkyl 
having one to four carbon atoms in the alkyl portion or -(CH 2 ) r -quinoline; Y 2 is -OR 2 and 
is attached to the 3-position of the phenyl ring, where R 2 is 5-phenylpentyl, benzyl, 
cyclopentyl or methyl; X 1 Is -(CH 2 ) m CON(R 6 )(OH); m Is 0; n is 0; R 3 is hydrogen and r, 

20 R 4 and R 6 are as first defined above for formula (I). 

Another particularly preferred method of inhibiting production of TNF in a 
mammal in need thereof comprises administering to said mammal an effective amount 
of a compound selected from the group consisting of compounds of the formula (I), as 
shown above, the racemic, racemic-diastereomeric mixtures and optical isomers of said 

25 compounds, and the pharmaceutical ly acceptable salts thereof, wherein Y 1 Is -OR 1 and 
is attached to the 4-positlon of the phenyl ring, where R 1 is (C r C 4 )alkyl, phenylalkyl 
having one to four carbon atoms in the alkyl portion or -(CH 2 ),-quinollne; Y 2 Is -OR 2 and 
is attached to the 3-position of the phenyl ring, where R 2 is 5-phenylpentyl, benzyl, 
cyclopentyl or methyl; X 1 is -(CH 2 ) m CON(R e )(OH); m is 0; n is 0; R 3 Is hydrogen; R 4 is 

30 hydrogen or (C r C 5 )alkyl and r and R e are as first defined above for formula (I). 

More particularly preferred methods of inhibiting production of TNF in a mammal 
in need thereof comprise administering to said mammal an effective amount of (1) a 
compound selected from the group consisting of compounds of the formula (I), as 
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shown above, the racemic, racemic-diastereomeric mixtures and optical isomers of said 
compounds, and the pharmaceutlcally acceptable salts thereof, wherein Y 1 is -OR 1 and 
is attached to the 4-positlon of the phenyl ring, where R 1 is (C r C 4 )alkyl l phenylalkyl 
having one to four carbon atoms fn the alkyl portion or -(CH 2 ) r -quinoline, where r is as 
5 first defined above for formula (I); Y 2 is -OR 2 and is attached to the 3-position of the 
phenyl ring, where R 2 is 5-phenylpentyl, benzyl, cyclopentyl or methyl; X 1 is 
-(CH 2 ) m CON(R 6 )(OH); m is 0; n is 0; R 3 is hydrogen; R 4 is hydrogen or (C r C 5 )alkyl and 
R 6 is hydrogen or (C r C 3 )alkyl; or (2) a compound or the pharmaceutical^ acceptable 
salt thereof of the formula (I) as shown above, the racemic, racemic-diastereomeric 

1 0 mixtures and optical Isomers of said compounds, and the pharmaceutical^ acceptable 
salts thereof, wherein Y 1 Is -OR 1 and is attached to the 4-position of the phenyl ring, 
where R 1 is methyl; Y 2 is -OR 2 and is attached to the 3-position of the phenyl ring, 
where R 2 is cyclopentyl; X 1 is -(CH 2 ) m CON(R s )(OH); m is 0; n is 0; R 3 is hydrogen; R 4 
is hydrogen; and R 6 is hydrogen; or (3) the levorotatory (negative rotation) Isomer of 

1 6 a compound or the pharmaceutlcally acceptable salt thereof of the formula (I) as shown 
above, wherein Y 1 is -OR 1 and is attached to the 4-position of the phenyl ring, where 
R 1 is methyl; Y 2 is -OR 2 and is attached to the 3-position of the phenyl ring, where R 2 
is cyclopentyl; X 1 is -(CH 2 ) m CON(R 6 )(OH); m is 0; n is 0; R 3 is hydrogen; R 4 is hydrogen; 
and R 6 is hydrogen. 

20 Other more particularly preferred methods of inhibiting production of TNF in a 

mammal in need thereof comprise administering to said mammal an effective amount 
of (1 ) a compound selected from the group consisting of compounds of the formula (I) 
as shown above, the racemic, racemic-diastereomeric mixtures and optical isomers of 
said compounds, and the pharmaceutical^ acceptable salts thereof, wherein Y 1 is -OR 1 

25 and is attached to the 4-position of the phenyl ring, where R 1 is methyl; Y 2 is -OR 2 and 
is attached to the 3-position of the phenyl ring, where R 2 is cyclopentyl; X 1 is 
-(CH 2 ) m CON(R 6 )(OH); m is 0; n is 0; R 3 is hydrogen; R 4 is methyl; and R 6 is hydrogen; 
or (2) the levorotatory (negative rotation) isomer of a compound or the pharmaceutical^ 
acceptable salt thereof of the formula (I) as shown above, wherein Y 1 is -OR 1 and is 

30 attached to the 4-position of the phenyl ring, where R 1 is methyl; Y 2 is -OR 2 and is 
attached to the 3-position of the phenyl ring, where R 2 is cyclopentyl; X 1 is 
■(CH 2 ) m CON(R 6 )(OH); m is 0; n is 0; R 3 is hydrogen; R 4 is methyl; and R 6 is hydrogen. 
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Detailed Description of the Invention 
The compounds utilized in the methods of the present invention, which are 
selected from the group consisting of compounds of the formula (I), as first defined 
above, the racemic, racemlc-diastereomeric mixtures and optical isomers thereof and 
5 the pharmaceutical^ acceptable salts thereof, are readily and generally prepared by the 
following reaction processes. 

Compounds of the formula (I) wherein X 1 is -(CH 2 ) q OH wherein q is 1 to 5 and 
R 4 is alkyl having 1 to 5 carbon atoms, are synthesized by reducing the corresponding 
ester, wherein X 1 is an alkyl ester, wfth diisobutylaluminum hydride (DIBAL-H) according 

10 to the following procedure. A compound of formula (I) wherein X 1 is a methyl or ethyl 
ester, is dissolved in THF and chilled to about -78°C. Approximately 2 to 4 equivalents 
of DIBAL-H in hexane is added to the cold THF mixture. The solution is warmed to 
about -30°C and then quenched with a dilute solution of HCI. The reaction is worked- 
up according to methods well known to those skilled in the art, 

1 5 Alternatively, the compounds of formula (I) wherein X 1 is hydroxymethyl and R 4 

is hydrogen, are synthesized by reducing a compound of formula (I) wherein X 1 is an 
aldehyde. The aldehyde compound is dissolved in an alcoholic solvent and treated 
with sodium borohydride; the mixture is stirred at room temperature until the reaction 
Is substantially complete. Further, the compounds of formula (I) wherein X 1 is 1- 

20 hydroxyalkyl (i.e., -CH(OH)alkyl) are synthesized by reducing a corresponding 
compound of formula (I) wherein X 1 is a ketone moiety (i.e, -CO-alkyl) according to the 
following procedure. The corresponding ketone compound of formula (I) is dissolved 
In an alcoholic solvent and cooled to about 0°C, to which is added sodium borohydride. 
The mixture is stirred until the bubbling ceases and then stirred at room temperature 

25 for approximately 1 hour. The reaction is worked-up according to methods well known 
to those skilled in the art. 

Compounds of the formula (I) wherein X 1 is hydroxy (that is when q= 0) can be 
synthesized by dissolving the corresponding acyloxy derivative, such as when X 1 Is 
-OCOCH 3 , in an alcoholic solvent and treating the solution with approximately 1.1 

30 equivalents of sodium methoxide. The reaction mixture is stirred at room temperature 
until the reaction is substantially complete, which is usually about 1 hour. The reaction 
is worked-up according to methods well known to those skilled in the art. 



t 

» 
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The compounds of the formula (I) wherein X 1 is -(CH^CONfR^fOH) are readily 
synthesized by the following method. To an alcoholic solution of sodium methoxide 
is added an alcoholic solution of the appropriate hydroxylamine hydrochloride and a 

Y 1 



compound of the formula 




wherein X is an alkyl group and Y\ 



5 Y 2 , R 3 , R 4 , m and n are as defined for formula (I). The reaction mixture is stirred for 
about 12 to 24 hours, preferably 16 hours, at room temperature. The solvent Is 
evaporated and the residue is worked-up according to methods well known to those 
skilled in the art. The intermediate ester compounds of the formula 

Y 1 




wherein Y\ Y 2 , R 3 , R 4 , m and n are as defined above for the 




10 compound of formula (I), and X is an alkyl group, are synthesized according to the 
following procedure. To a mixture of N-chlorosuccinimide and pyridine in an inert 
solvent, such as methylene chloride, is added an oxlme of the formula 
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Y 1 v£ 



wherein Y 1 , Y 2 and n are as defined above for formula (I). 



HO- 



The mixture is allowed to stir for about 2 to 5 hours, preferably about 2 hours. A 



for formula I and X is an alkyl group, is added followed by the addition of triethylamrne 
5 to the mixture and the mixture stirred for about 2 hours more at room temperature. The 
reaction is worked up according to methods well known to those skilled in the art. 

As ascertained by one skilled in the art enabled by this disclosure, 
pharmaceutically-acceptable acid addition salts of certain compounds utilized in the 



present invention can be prepared which include, but are not limited to, those formed 
10 with HCI, HBr, HN0 3l H 2 S0 4l H 3 P0 41 CH 3 S0 3 H, p^CH 3 C 6 H 4 S0 3 H J CH 3 C0 2 H, gluconic 
acid, tartaric acid, malerc acid and succinic acid. 

The ability of the compounds or the pharmaceutical^ acceptable salts thereof 
to inhibit TNF and, consequently, demonstrate their effedfveness for treating 
inflammatory conditions and diseases is shown by the following in vitro assay. 
15 Lipopolysaccharide (LPS)-lnduced TNF Release From Human Monocytes 

Human Peripheral Blood Monocytes: Venous blood from healthy volunteers Is 
collected in EDTA. Monocytes are separated by ficotl-hypaque and washed three times 
in complete HBSS (Hanks Balanced Salt Solution, available from GIBCO, Grand Island, 
NY). Cells are resuspended in a final concentration of 1.3 x 10 s cells per mL In pre- 
20 warmed RPMI (available from GIBCO, Grand Island, NY) (containing 5% fetal calf 



R 4 





t mm 
co 2 x 



, wherein R 3 , R 4 and m are as defined above 
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serum, glutamine, penicillin/streptomycin antibiotic and nystatin (all available from 
GIBCO, Qrand Island, NY)). Monocytes (1 mL/well) are allowed to adhere to a 24- well 
Primaria Plate (coated tissue culture plates, available from VWR Scientific, South 
Plainfield, NJ) for 2 hours (37°C, 5% C0 2 ), after which time non-adherent cells are 
5 removed by gentle washing. 

Incubation: Compounds are dissolved in DMSO, Each compound is tested at 
4 concentrations. Fresh media (HBSS) (1.0 mL) and compound (10 //L) or DMSO 
control is added to each well. After 1 hour at 37°C, LPS (10 ng/mL final concentration) 
Is added to appropriate wells. Plates are incubated overnight at 37°C. At the end of 
1 0 the Incubation period, 250 jjL of each culture supernatant is removed and duplicate 1 0 
yl samples are tested at a 1 :20 dilution for TNF activity by EUSA (available from 
Quantikine, R&D Operations, Minneapolis, MN) according to the manufacturer's 
instructions. 

TNF is determined by interpolating the average absorbance onto a standard 
15 curve. Percent inhibition is determined by the following equation: (-[pg/mL TNF 
experimental/pg/mL TNF DMSO oontrol]-1) x 100. IC^ is determined by linear 
regression of drug concentration plotted against inhibition and interpolation of the x 
value at y=50 using Biostat Linear Regression Program (available from Digital, Inc., 
Boston, MA). 

20 For administration to humans to inhibit TNF in the treatment or alleviation of 

inflammatory conditions or disease, including but not limited to rheumatoid arthritis, 
osteoarthritis, asthma, bronchitis, chronic obstructive always disease, psoriasis, allergic 
rhinitis, dermatitis and inflammatory bowel disease, sepsis, septic shock, tuberculosis, 
graft versus host disease and cachexia associated with AIDS or cancer, oral dosages 

25 of the compounds are generally in the range of from 0.1-500 mg daily for an average 
adult patient (70 kg). Thus for a typical adult patient, individual tablets or capsules 
contain from 0.1 to 50 mg of active compound, in a suitable pharmaceutical^ 
acceptable vehicle or carrier. Tablets or capsules can be given in multiple dosages to 
meet the dosage requirement. Dosages for intravenous administration are typically 

30 within the range of 0,1 to 10 mg per single dose as required. For intranasal or Inhaler 
administration, the dosage Is generally formulated as a 0.1 to 1% (w/v) solution. In 
practice the physician will determine the actual dosage which will be most suitable for 
an individual patient and it will vary with the age, weight and response of the particular 
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patient. The above dosages are exemplary of the average case but there can, of 
course, be individual instances where higher or lower dosage ranges are merited, and 
all such dosages are within the scope of this invention. 

For human use, the compounds of the formula (I) can be administered alone, 
5 but will generally be administered in an admixture with a pharmaceutical diluent or 
carrier selected with regard to the intended route of administration and standard 
pharmaceutical practice. For example, they may be administered orally in the form of 
tablets containing such excipients as starch or lactose, or in capsules or ovales either 
alone or in admixture with excipients, or in the form of elixirs or suspensions containing 

10 flavoring or coloring agents. They may be Injected parenterally; for example, 
intravenously, intramuscularly or subcutaneously. For parenteral administration, they 
are best used in the form of a sterile aqueous solution which may contain other 
substances; for example, enough salts or glucose to make the solution isotonic for 
intravenous administration. For topical administration, they are best used in the form 

15 of solutions, lotions, ointments, salves and the like. 

The following examples illustrate the synthesis of certain compounds used in the 
present invention. The following examples combined with the synthetic methodologies 
described above enable those skilled in the art to make the compounds used in the 
present invention. 

20 EXAMPLE 1 

S-O-Cvclopentvloxv^-methoxvlphenvl^'isoxazoline-S-hvdroxamic Acid 
To a solution of sodium methoxlde, prepared from 97 mg (4.2 mmol) of sodium 
and 10 mL of methanol, was added 146 mg (2.1 mmol) of hydroxylamine hydrochloride 
in a solution of 3 mL of methanol followed by 500 mg (1 .5 mmol) of the compound of 

25 Preparation 1 0. After stirring for about 1 6 h at RT, the solvent was evaporated and the 
residue was dissolved in 50 mL of water and washed with ether (2 x 50 mL). The 
aqueous layer was acidified to pH 1 with aqueous HQ solution and the precipitate (231 
mg) was filtered and recrystallized twice from CHjCI^EtOAc to give 52 mg of the title 
compound, mp 167-168°C. 1 H NMR (DMSO-d 6 ): 6 1.54-1.92 (8H, m), 3.48-3.67 (2H, 

30 m), 3.78 (3H, s), 4.79-4.85 (1H, m), 4.95 (1H, t, J=8), 6.99 (1H, d, J=9), 7.17 (1H, d, 
J=9), 7.23 (1H t s), 9.03 (1H, s); AnaL Calc'd. for C l6 H 20 N 2 O 5 : C, 59.99; H, 6.29; N, 8.74. 
Found: C, 59.82; H, 6.05; N, 8.65. 
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EXAMPLES2- 16 

The following compounds having the formula shown below were prepared 
substantially according to the procedure of Example 1 substituting the indicated ester 
for that of the ester of Preparation 10. In the case of Example 5, N-methyl- 
5 hydroxylamlne hydrochloride was substituted for hydroxylamine hydrochloride. 




Ex 


Y 1 


Y 2 


R 4 


R 5 


Ester 

! 


M.P. 
(°C) 


Data 


2 


-OMe 


-0(CH 2 ) 5 Ph 


H 


H 


Cmpd. of 
Prep 8 


130-132 


Anal. Calc'd 
for 

C 22 H 26 N 2 0 5 : C, 
66.32; H, 
6.58; N, 7.03. 
Found: C, 
66.23; H, 
6.50; N, 6.94 


3 


-OMe 


-0(CH 2 ) 6 Ph 


Et 


H 


Cmpd. of 
Prep. 9 


169-171 


Anal. Calc'd 
for 

C 24 H 30 N 2 O s -y4 
H 2 0: C, 66.82; 
H, 7.07; N, 
6.49. Found: 
C, 67.13; H, 
7.03; N, 6.15 


4 


-OMe 


"°^> 


Me 


H 


Cmpd. of 
Prep. 12 


171-173 


Anal. Calc'd for 
C 17 H a N 2 O a -14H 
2 0: C, 59.41; H, 
6.70; N, 8.15. 
Found: C, 
59.78; H, 6.38; 
N, 8.27 
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Ex 


_ A 

Y 


Y 2 


R 4 


R 5 


Ester 


MP. 

ro 


Data 


5 


-OMe 


— o 


H 


Me 


Cmpd. of 
Prep. 11 


146-148 


Anal. Calc'd for 
C^NA: C, 
61.07; H, 6.63; 
N 8 38 

Found: C, 
60.87; H, 6.52; 
N, 8.45 


6 


-OMe 


-OMe 


H 


H 


Cmpd. of 
Prep. 22 


180-182 


Anal. Calc'd for 
C 12 H 14 N 2 0 5 : C, 

N, 10.52. 
Found: C, 
54.03; H, 5.12; 
N, 10.60 


7 


•OMe 


-OCHjPh 


H 


H 


Cmpd. of 
Prep. 23 


166-168 


Anal. Calc'd for 
C 16 H ie N 2 0j: C, 
63.15; H, 5.30; 
H, 8.18. 
Found: C, 
63.32; H, 5.37; 
H, 8.09 


8 


i. t \ 

CH 2 0- 


H 


H 


H 


Cmpd. of 
Prep. 24 




1 H NMR 
(DMSO-ds): 6 
3.48-3.68 (2H, 
m), 4.95 (1H, t, 
J=8), 5.43 (2H, 
S), 7.15 (2H. d, 
J=9), 7.59-7.69 
(4H, m), 7.80 
(1H.t. J=8). 
8.01 (2H, t, 
J=7), 8.42 (1H, 
d, J=9), 9.04 
(1H, s), 10.99 
(1H, s). MS 
(m/e): 363 (M*) 
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Ex 


r 


Y 2 


R 4 


R 6 


Ester 


MP. 
(°C) 


Data 


9 


-OCH 2 Ph 


H 


H 


H 


Cmpd. of 
Prep. 25 


190-192 


NMR 

(DMSO-d 6 ): d 
3.44-3.63 (2H, 
m), 4.94 (1H, t, 
J=8), 5.15 (2H, 
S), 7.08 (2H, d, 
J=8), 7.32-7.46 
(5H t m), 7.62 
(2H, d. J=8), 
9.03 (1H, s); 
MS (m/e): 313 
(WT+1) 


10 


H 




H 


H 


Cmpd. of 
Prep. 13 


151-153 


Anal. Calc'd for 
C lfi H 1B N 2 0<: C, 
62 06* H 6.25: 
N, 9.65. 
Found: C, 

62.00: H, 6.15; 
N, 9.36 


11 


--o 


-OMe 


H 


H 


Cmpd. of 
Prep. 14 


136-138 


Anal Calc'd for 
C 16 H 20 N 2 O 5 : C, 
59.99; H, 6.29: 
N, 8.74. 
Found: C, 
59.66; H, 6.21: 
N, 8.69 


12 


H 


H 


H 


H 


Cmpd. of 
Prep. 17 


166-168 


Anal. Calc f d for 
C 10 H 10 N 2 O 3 : C, 
58.25; H, 4.89; 
N, 13.59. 
Found: C, 
58.24; H, 4.49; 
IM, 13.45 


13 


OMe 


-°-o 


Pr 


H 


Cmpd. of 
Prep. 18 


154-157 


Anal. Calc'd for 

C 19 H 26 N 2 0 5 : C, 
62.97; H, 7.23; 
N, 7.73. Found: 
C, 62.61; H, 
7.19; N, 7.54. 
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Ex 


Y 1 


Y 2 


R 4 


R 5 


Ester 


MP. 

(°C) 


Data 


14 


OMe 


\ I 


Bu 


H 


Cmpd. of 
i Prep. 19 


135-138 


HRMS. Calc'd 
for 

376.19982. 

Found: 

376.20104. 


15 


OMe 




Ph 


H 


Cmpd. of 
Prep. 20 


180-182 


Anal. Calc'd for 
C^H^NjOs: C, 
66.65; H, 6.10; 
N, 7.07. 
Found: C, 
66.32; H, 6.30; 
N, 7.12. 


16 


c 

1 

0— 


fry 

C0NH0H 


Cmpd. of 
Prep. 21 


111-133 


HRMS: Calc'd 
for 

C 19 H 2 <N 2 0 5 : 
360.1685; 
Found: 
360.1684. 
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EXAMPLE 23 

(^)-5-Hvdroxvmethvl-344-methoxv-3-f5-Dheny|pentvloxv)lphenvl-2-lsoxazoline 
To a solution of 300 mg (0.617) of (S)-(-MN-a-methylbenzyl)-3-[4-methoxy-3-(5- 
phenylpentyloxy)]phenyl-2-isoxazoline-5-carboxamide (less polar diastereomer) in 1 0 ml of dry 
5 THF chilled to about -78°C was added dropwise 1 .85 ml (1 .85 mmol) of 1 M diisobutylatuminum 
hydride solution in hexane. After stirring for 20 mln at about -78°C, the mixture was allowed to 
warm to about -20°C and was quenched with 4 ml of aqueous 1N HCI solution. The mixture 
was concentrated, dissolved in 30 ml of EtOAc, washed with water (2 x 30 ml), dried (MgS0 4 ), 
and evaporated to 200 mg of a brown oil. 
10 A solution of 184 mg of the oil above in 3 ml of MeOH was treated with 19 mg (0.50 

mmol) of sodium borohydride, and the mixture was allowed to stir at RT for about 16 h. The 
mixture was quenched with aqueous 1N HCI solution and was partially evaporated to remove 
MeOH. The residue was extracted with EtOAc (1 x 50 ml) and the organic layer was separated, 
washed with water, dried (MgS0 4 ), and evaporated to a brown oil. Purification by flash 
15 chromatography (10 g of silica gel) using a EtOAc-hexane (2:3) eluant afford 96 mg of the title 
compound as an oil. ""H NMR (CDCI 3 ): 6 1.46-1.92 (6H, m), 2.62 (3H, t, J=8) 1 3.18-3.39 (2H, 
m), 3.63-3.90 (2H, m), 3.86 (3H, s), 4.80-4.85 (1H, m), 6.83 (1H, d, J=8), 7.02 (1H, dd, J=8, 2), 
7.12-7.33 (6H, m), MS (m/e): 370 (M*+1). [a) D +58.0° (CHCy. 

EXAMPLE 24 

20 ^)-5-Hvdroxvmethvl-3-r4-methoxv-3-f5-ohenvlpentvloxy)]phenvl-5-methvl-2-isoxazoline 

A solution of 200 mg (0.524 mmol) of 3-[4-methoxy-3-(5-phenylpentyloxy)]phenyl-5- 
methyl-2-isoxazoline-5-carboxaldehyde in 4 ml of MeOH was treated with 18 mg (0.524 mmol) 
of sodium borohydride and the mixture was stirred for about 16 h at RT. The mixture was 
quenched with aqueous 1N HCI solution and was partially evaporated to remove MeOH. The 

25 residue was diluted with 50 ml of water, extracted with EtOAc (2 x 50 ml), dried (MgS0 4 ), and 
evaporated to 194 mg of an oil. Crystallization of the oil from hexane-ether (3:1) afforded 131 
mg of the title compound, mp76-78°C. [a) 0 +34 J 9 (CHCI 3 ). Anal. Calc'd forC 23 H 29 NO/V 4 H 2 0: 
C, 71.14; H 4 7.60; N. 3.61. Found: C, 71.51; H, 7.72; N, 3.71. 

PREPARATION 1 

30 4-Methoxv-3-(5-phenvlpentvloxv)benzaldehvde Oxlme 

A mixture of 25.0 g (0.164 mol) of isovanillin, 26.9 g (0.164 mol) of 5-phenyM-pentanol, 
64.5 g (0.246 mol) of triphenylphosphine and 250 mL of THF was treated dropwise with 42.8 
g (0.246 mol) of diethyl azodicarboxylate. The mixture was heated to about 90°C for about 6 
hrs and then stirred overnight at RT. The solvent was evaporated and the residue was diluted 

35 with 500 mL of EtOAc, washed with water (1 x 400 mL), 1N NaOH solution (2 x 400 mL), brine 
(1 x 400 mL), dried (MgS0 4 ), and evaporated to 119 g of a brown oil. Purification by flash 
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chromatography (750 g of silica gel) using an EtOAc-hexane (3:7) eluant afforded 29.8 g (61%) 
of an oil. 1 H NMR (CDCI 3 ): 6 1.42-1.92 (6H, m), 2.61 (2H, t, J=7), 3.91 (3H, s). 4.03 <2H, t, 
J=7), 6.91 (1H, d, J=8), 7.10-7.40 <m, 7H) r 9.77 (s, 1H). 

To a solution of 29.8 g (0.100 mol) of the above aldehyde in 300 mL of 95% ethanol 
5 was added 13.7 g (0.197 mol) of hydroxylamine hydrochloride in 100 mL of water followed by 
16.6 g (0.197 mol) of sodium bicarbonate in small portions (gas evolution!). The mixture was 
stirred for about 4 h at RT and the ethanol was removed by evaporation. The residue was 
diluted with 250 mL of water and extracted with EtOAc (2 x 200 mL). The combined extracts 
were dried (MgS0 4 ) and evaporated to a yellow oil which was crystallized from hexane/ether to 

10 afford 15.0 g of the title compound, mp 65-67°C. ! H NMR (CDCIJ; 6 1.46-1.93 (6H, m), 2.62 
(2H, t, J=7), 3.88 (3H, s), 4.02 (2H, t, J=7), 6.99-7,62 (m, 6H), 7.49 (1H T s). 8.04 (1H ( s). 

An additional 2.00 g of product was obtained as a second crop from the filtrate, mp 67- 
69°C. Evaporation of the filtrate and purification of the residue by flash chromatography using 
an EtOAc-hexane (2:3) eluant also provided an additional 4.18 g of product, mp 64-66°C. 

15 PREPARATIONS 2-4 

The following compounds having the formula shown below were prepared, 
substantially according to the procedure of Preparation 1 , substituting the indicated 
phenol for isovanillin and the indicated alcohol for 5-phenyl-1-pentanol. Compounds 
that were oils were purified by flash chromatography. 
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Prep 
# 


Y 1 


Y 2 


Phenol 


Alcohol 


M.P.(°C) 


1 H NMR 
(CDCy 6: 


2 


-OMe 


-o-Q 


isovanlllin 


cyclopentanol 


on 


1.50-2.02 (8H, 
m), 3.94 (3H, 
8) t 4.62-4.80 
(1H, m), 6.91 
(IK d, J=6), 
6.97 (1 H, dd, 
J=8 and 1), 
7.17 (1H, d, 
J=1), 8.02 
(1H, s), 8.16 
(1K s) 


3 


H 




m- 
hydroxy- 
benzalde- 
hyde 


cyclopentanol 


oil 


1.50-1.95 (8H, 
m), 4.70-4.78 
(1H, m), 6.88 
(1H, dd, J=3, 
8), 7,05-7.28 
(3H, m), 8.09 
(1H, 3), 8.43 

(1H,S) 


4 




-OMe 


vanillin 


cyclopentanol 


110-111 


1.55-2.02 (8H. 
m), 3.88 (3H, 
s), 4.78-4.88 
(1H, m), 6.86 

(1H, d, J=8), 
7.01 (1H, dd, 
J=2, 8), 7.21 
(1H, d, J=2), 
7.65 (1H, S), 
8.07 (1H, S) 



10 

PREPARATIONS 5-6 
The following compounds having the formula shown below were prepared by 
condensation of the indicated aldehyde with hydroxylamine hydrochloride, substantially 
according to the procedure of Preparation 1 . 



Y 1 




^NHOH 
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Prep 
# 


Y 1 


Y 2 


Aldehyde 


M.P.(°C) 


1 H NMR (DMSO-d 6 ) 6: 


5 


-OMe 


-OH 


isovanitlfn 


146-148 


3.77 (3H, s), 6.92 (2H, s), 7.08 (1H. 
s), 7.96 (1H, s), 9.16 (1H f s), 10.90 
(1H, s) 


6 


-OH 


H 


p-hydroxy- 
benzaldehyde 


115-118 


6.77 (2H, d, J=9), 7.40 (2H, d, 
J=9), 8.00 (1H, 8), 9.74 (1H, s), 
10.83 (1H r s) 



PREPARATION 7 
10 Ethyl 2-Methvlenebutvrate 

A mixture of 5.0 g {0.01 9 mol) of triethyl 2-phosphonobutyrate, 5.5 g {0.039 mol) 
of KaCOg, 6.2 g {0.076 mol) of 37% aqueous formaldehyde solution, and 15 mL of water 
was heated to about 80°C for about 45 min. After cooling to RT, 75 mL of ether was 
added and the organic layer was separated, washed with brine (1 x 20 mL), dried 
1 5 (MgS0 4 ), and filtered. The ether was carefully removed by distillation, leaving behind 
2.1 g (87%) of the title compound as a clear oil which was used directly without further 
purification. 1 H NMR (CDCI 3 ): 6 1.01 (3H, t, J=7), 1.24 (3H, t, J=7), 2.26 (2H, q, J=7), 
4.14 (2H, q, J=7) r 5.45 (1H, s), 6.06 (1H, s). 

PREPARATION 8 

20 3-r4>Methoxv-3-(5-phenvlpentvloxv)lphenvl-2-isoxazoline-5-carboxvlic Acid Ethyl Ester 

To a mixture of 1 .28 g (9.57 mmol) of N-chlorosuccinimide, 200 ^l of pyridine, 
and 200 mL of CH 2 CI 2 was added 2.00 g (6.38 mmol) of the compound of Preparation 
1 In a solution of 15 mL of CH 2 CI 2 . An exotherm was observed after about 10 min and 
following about 2 h of stirring at RT, 644 mg (698 fj\, 6.38 mmol) of ethyl acrylate was 

25 added followed by 966 mg (1.33 ml, 9.57 mmol) of triethylamlne. After the exotherm 
subsided, the mixture was stirred for about 2 h at RT. The mixture was diluted with 250 
mL of CH 2 CI 2 and washed with aqueous 1N HCI solution, sat'd. aqueous NaHC0 3 
solution, dried (Na^OJ, and evaporated to an oil. Purification by flash 
chromatography {100 g of a silica gel) using an EtOAc-hexane (2:3) eluant afforded 

30 1.82 g (69%) of the title compound as an oil. 1 H NMR (CDCI 3 ): 6 1.29 (3H, t, J=7), 
1.40-1 .91 (6H ( m), 2.60 {2H r t, J=7), 3.55-3.58 (2H, m), 3.95 (3H, s) r 3.99 (2H, t, J=7), 
4.22 (2H, q, J=7), 5.05-5.12 (1H, m), 6.79 (1H, d, J=8), 6.95-7.31 (7H, m). 
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15 



20 



PREPARATION 22 
3-(3,4-DimethoxyphenvlV2-fsoxazoline-5-carboxvlic Acid Methyl Ester 

To a solution of 1.5 g (6.00 mmol) of the compound of Preparation 15 in 25 ml_ of DMF 
was added 910 mg of K z OO z (6.60 mmo!) and 0.41 mL (940 mg t 6.6 mmol) of methyl Iodide. 
The mixture was heated to about 50°C and the progress of the reaction was monitored by TLC. 
Additional 0.4 mL portions of methyl iodide were added at about 1 and 2 h, respectively. Alter 
about 2 h of additional heating, the reaction was cooled, diluted with 250 mL of water, extracted 
with EtOAc (3 x 100 mL), dried (MgSOJ, and evaporated to an oil. Purification by flash 
chromatography using an EtOAc-hexane (1:3) eluant afforded 270 mg of the title compound, 
mp 106-108°C. 1 H NMR (CDCiJ: 6 3.59-3.63 (2H, m), 3.79 (3H, s), 3.89 (3H, s), 5.15 (1H, t, 
J=8), 6.83 (1H, d, J=8). 7.03 (1H, dd, J=2, 8), 7.37 (1H, d, J=8); MS (m/e): 266 (M*+1), 

PREPARATIONS 23 - 25 

The following compounds having the formula shown below were prepared, substantially 
according to the procedure of Preparation 22, substituting the Indicated phenol for that of 
Preparation 15 and the indicated alkylating agent for methyl iodide. 

Y 1 

Y 2 



25 




C0 2 (1e 



Prep 


Y 1 


Y 2 


Phenol 


Alkylating 


M.P.("C) 


Data 


# 








Agent 






23 


OMe 


OBn 


Cmpd of 


PhCH 2 Br 


183-185 


y H NMR (CDCI 3 ): 6 
3.54-3.58 (2H,m), 
3.79 (3H,s), 3,69 
(3H.S), 5.10-5.26 
(1H,m) t 5.13 (2H,s), 
6.86 (1H, d, J=9), 
7.06 (1H, dd, J =2,8), 
7.32-7.40 (6H,m); 
MS (m/e): 342 
(M + +1) 








Prep 15 
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Prep 

# 


Y 1 


Y 2 


Phenol 


Alkylating 
Agent 


M.P.( B C) 


Data 


24 


CH 2 0- 


H 


Cmpd of 
Prep 16 


y) 

CH 2 C1 


112-113 


'H NMR (CDCy: 6 
3.56-3.59 (2H, m), 
3.78 (3H, s), 5.12 
<1H, t, J=8), 5.34 
(2H, s), 7.02 (2H, d, 
J =9), 7.54-7.82 (6H, 
m), 8.06 (1H, d, 
J=8) t 8.17(11-1, d, 
J=8); MS (m/e): 363 
(M*+1) 


25 


-OCHjPh 


H 


Cmpd of 
Prep 16 


PhCH 2 Br 


127-128 


Anal. Calc'd for 
C ie H 17 N0 4 : C, 69.43; 
H, 5.50; N, 4.50. 
Found: C, 69.18; H, 
5.31; N, 4.59 



PREPARATION 26 
f3aR-(3aq.6a7gi9}4HexahYdro-8.8-dimet 

2,1-benzisothiazole 2.2-Dioxlde 
The title compound was prepared according to the method of Curran and 
10 Heffner (Curran, D. P., Heffner F TA, J. Org. Chem ,. 1990 . 55, 4585) starting with (+)-L- 
2,10-camphor sultam, which was purchased from Fluka. 

Into a 1 L 3-neck round bottom flask fitted with reflux condenser, N 2 inlet, rubber 
septum and glass stopper was placed 4.03 g (0.084 mol) of 50% NaH dispersion, 400 
mL of toluene, and 12.0 g (0.056 mol) of (+)-10 f 2-camphor sultam. After stirring for 1 
15 h. at RT f 594 mg (0.006 mol) of CuCI followed by 9.10 mL (0.056 mol) of acryloyl 
chloride were added and stirring was continued overnight at RT. The mixture was then 
treated with 1 5 mL of water, evaporated, diluted with water (200 mL) , and extracted with 
EtOAc (3 x 200 mL). The combined extracts were dried (MgS0 4 ) and evaporated to 
a solid. Purification by flash chromatography (1 kg of silica gel) using a 3:7 EtOAc- 
20 hexane eluant afforded a white solid which was triturated with ether to provide 7.4 g 
of the title compound, mp 179-182°C. 

PREPARATION 27 

» 

r3aS-f3ag.6q7qg1-Hexahvdro-8,8-dimethvl-1-f1-oxo-2-propenvl)-3H-3a.6-methano- 

2.1-benzisothiazole 2,2-Dioxide 
25 The title compound was prepared according to the procedure of Preparation 26, 

however, starting with (~)-D-2,10-camphor sultam, which was purchased from Fluka. 
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P REPARATION 32 

3-(3-Cvclopentvloxv-4>methoxy)phenvl-2-isoxazoline-5>ac6tlc Acid 
To a solution of 1 .85 g (6.06 mmol) of the compound of Preparation 30 in 50 mL 
of acetone chilled to about 0°C in an ice bath was added dropwise 9.70 mL (12.1 
5 mmol) of a 1 .25 M solution of Jones reagent. The Ice bath was allowed to melt, and 
after about 4 h. of stirring an additional 2.00 mL of Jones reagent was added and 
stirring was continued overnight. Excess reagent was quenched by the addition of 10 
mL of isopropanol r and the solids were removed by filtration. The filtrate was 
concentrated and the residue was taken up In 1 50 mL of EtOAc, washed with water (2 
10 x 100 mL), dried (MgS0 4 ), and evaporated to a yellow oil. Crystallization from ether- 
hexane gave 1.06 g of the title compound, mp 123-126°C. 

1 H-NMR (CDCI 3 ): 6 1 .55-2.06 (8H, m), 2.66-3,59 (4H, m), 3.87 (3H, s), 4.78-4.87 (1 H, m) ( 
5.02-5.15 (1H, m), 6.84 (1H, d, J=8), 7.02 (1H, dd, J=2, 8), 7.37 (1H, d, J=2), 

PREPARATION 33 

15 3-f3-Cvclopentyloxy-4-methoxy)phenvl-2~isoxazoline-5-acetlc Acid Methyl Ester 

A solution of 530 mg of the compound of Preparation 32 in 5 mL of MeOH was 
saturated with HCI gas and the mixture was stirred for about 3 h. at RT protected from 
atmospheric moisture with a CaCI 2 tube. The mixture was concentrated and the residue 
was taken up in 50 mL of EtOAc, washed with saturated aqueous NaHC0 3 solution (2 

20 x 50 mL), dried (MgS0 4 ), and evaporated to 530 mg of an oil. Purification by flash 
chromatography (25 g of silica gel) using a 2:3 - EtOAc:hexane eluant gave an oil which 
was crystallized from hexane-ether to afford 323 mg of the title compound as a white 
solid, mp 78-80°C, 

Anal. Calc'd. for C 18 H 23 N0 6 ; C, 64.85; H, 6.95; N, 4.20. Found: C, 64.49; H, 7.08; N, 
25 4.13. 

PREPARATIONS 34-36 
The following compounds having the formula shown below were prepared as 
oils substantially according to the procedure of Preparation 7 substituting the indicated 
ester for triethylphosphonobutyrate. 

30 
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Prep. # 


R 4 


Ester 


1 H-NMR(CDCI 3 ):tf 


34 


Pr 


triethyl 

* 

phosphonopentanoate 


0.90 (3H, t, J=7), 

1.28 (3H,t, J=7), 

1.40-1.53 (2H, m), 

2.25 (2H, dt, J=1 

and 7), 4.17 (2H. q, 

J=7),5.48 (1H, q, 
Jssi) 6 11 MH t 

J=11) 


35 


Bu 


triethyl 
phosphonohexanoate 


0.90 (3H, t, J=7), 
1 .29 (3H, t, J=7), 
1.26-1.48 (4H, m), 
2.28 (2H, t, J =7), 
4.19 (2H, q, J=7), 
5.49 (1H, q, J=1), 
6.11 (1H,t, J=1) 


36 


Ph 


triethyl 
phosphono phenylacetate 


1.32 (3H, t, J=7), 
4.28 (2H, q, J=7), 
5.88 (1H, d, J=1), 
6.34 (1H, d, J=1), 
7.20-7.45 (5H, m) 



PREPARATIONS 37 and 38 
10 Less Polar Diastereomer of N-[(S)-a-Methylbenzyl]-3-(3-cyclo- 

pentyloxy^-methoxy)phenyl-5-methyl-2-isoxazoline-5-carboxamide (Preparation 37) 

More Polar Diastereomer of N-[(S)-a-Methylbenzyl]-3-(3-Cyclo- 
pentvloxv^methoxv)phenvl-5-methvl-2-lsoxazoline-5-carboxamlde (Preparation 38) 
A solution of 5.00 g (1 4 mmol) of the compound of Preparation 1 2 in 1 00 mL of 
15 absolute ethanol was treated with 2.36 g (42 mmol) of KOH and the mixture was stirred 
for about 4 hr at RT\ An additional equivalent of KOH was added and stirring was 
continued for about 3 days. The mixture was concentrated, diluted with water, acidified 
with aqueous 1N HCI solution, and extracted with EtOAc (2 x 100 mL). The combined 
extracts were dried (MgSOJ, evaporated, and triturated with hexane-ether to give 3.46 
20 g of 3-[3-cyclopentyloxy-4-methoxy] phenyl-5-methyl-2-isoxazoline-5-carboxylic acid , mp 
153-154°. 
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A mixture of 3.00 g (94 mmol) of the above compound, 100 mL of benzene, and 
2.46 mL (28.2 mmol) of oxalyl chloride was heated to reflux for about 3 hr. The mixture 
was concentrated, diluted with 100 mLof CH 2 CI 2 , and treated with 2.42 mL (18.8 mmol) 
of S-(-)-ff-methylbenzylamlne. After stirring for about 16 hr at RT, the mixture was 
5 concentrated, diluted with 200 mL of EtOAc, washed with aqueous 1N HCI solution (2 
x 100 mL), saturated aqueous NaHC0 3 solution (2 x 100 mL), dried (Na^O,), and 
evaporated. The residual solid (5.76 g) was purified by flash chromatography over 600 
g of silica gel using 15-20% ether-toluene as eluant. Following a 500 mL pre-fractlon, 
35 ml-fractions were collected. Fractions 59-68 were pooled and evaporated to give 
1 0 630 mg of the compound of Preparation 37, mp 1 54-1 56°C; R, 0.20, 20% ether-toluene. 
Anal, calculated for C^H^NjO,: C, 71.06; H, 7.16; N, 6.63, Found: C, 71.13; H, 7.42; 
N, 6.76. 

Fractions 82-104 were pooled and concentrated to 720 mg of a white solid 
which was triturated with hexane-ether to give 596 mg of a white solid, mp 165-167°C. 

15 Recrystalllzation from ether-CH 2 CI 2 afforded 435 mg of the compound of Preparation 
38, mp 167-168°C. An additional 1 .03 g of the compound of Preparation 38, mp 166- 
167°C, was obtained by recrystalllzation (ether-CH 2 CI 2 ) of the combined evaporated 
residues of the mother liquor and Fractions 69-81 . Anal, calculated for C 25 H 30 N 2 O 4 : C, 
71.06; H, 7.16; N, 6.63. Found: C, 70.89; H, 7.40; N, 6.77. 

20 PREPARATION 39 

/+)-3-(3-Cyclopentvloxv-4-methoxv)phenyl-5-methvl-2-isoxazoline-5-carboxYlic Acid 

Methyl Ester 

Into aflame-dried, 3-neck round-bottom flask under N 2 was placed a suspension 
of 549 mg (3.56 mmol) of 26% KH in mineral oil. After removal of the mineral oil by 2 

25 successive hexane washes, the bare hydride was suspended in 35 mL of THF and a 
solution of 750 mg (1 .78 mmol) of the compound of Preparation 37 in 35 mL of dry THF 
was added dropwise. After the bubbling subsided, 161 //I (2.67 mmol) of carbon 
disulfide was added. The mixture was stirred for about 1 6 hr at RT and was quenched 
by the addition of 6 mL of water. The THF was evaporated and the residue was diluted 

30 with saturated aqueous NaHC0 3 solution and washed with EtOAc (2 x 100 mL). The 
aqueous layer was acidified to pH 3 with aqueous 6N HCI solution, extracted with 
EtOAc (2 x 100 mL), dried (MgS0 4 ), and evaporated to 217 mg of an orange oil. 

A solution of the above oil In 20 mL of MeOH was saturated with HCI gas and 
stirred for about 16 hr at RT. The mixture was concentrated, diluted with 50 mL of 
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EtOAc, dried (MgS0 4 ), and evaporated to a yellow solid. Purification by flash 
chromatography over 12 g of silica gel using a 60% EtOAc-hexane eluant afforded 131 
mg of the title compound after trituration in hexane-ether, mp 1 27-1 28°C. [a] D 2S + 1 00° 
(c = 0,64, CHCI3). Anal, calculated for C 1B H 23 N0 5 eY4H 2 0: C r 63.99; H t 7.01; N, 4.15. 
5 Found: C, 64.03; H, 6.96; N, 4.15. 

PREPARATION 40 

(-)-3-(3-Cvclopentvloxv-4-methoxy)phenyl-5-methyl-2-isoxazoline-5-carboxamide 
The title compound was prepared substantially according to Procedure 39 
substituting the compound of Preparation 38 for the compound of Preparation 37; mp 
10 124-125°C; (a] 0 25 -101° (c = 0.61, CHCI 3 ). Anal, calculated for C 18 H 23 N0 5 #V4H 2 0: C, 
63.99; H, 7.01; N, 4.15, Found: C, 64.04; H, 7.00; N, 4.17. 
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CLAIMS 

What is claimed is: 

1 . A method of inhibiting production of TNF {tumor necrosis factor) in a 
mammal in need thereof which method comprises administering to said mammal an 
5 effective amount of a compound selected from the group consisting of compounds of 
the formula (I) 



Y 



l 





10 ( CHg) n \^k Q 

R 4 

( I ) 

15 the racemic, racemic-diastereomeric mixtures and optical isomers of said compounds, 
and the pharmaceutical^ acceptable salts thereof, wherein 
X 1 is -(CH 2 ) q OH. -CH0HR 5 or -(CH 2 ) m C0N(R 6 )(0H); 

wherein q and m are each independently 0 or an integer from 1 to 5; R 5 is (C r 
C<)alkyl; and R 6 is hydrogen or (C^-CJalkyl; 
20 n is 0, 1, 2 or 3; 

Y 1 and Y 2 are independently selected from the group consisting of hydrogen, (C r 
C 6 )alkyl, optionally substituted phenylalkyl having 1 to 6 carbons in the alkyl portion, 
optionally substituted phenoxyalkyl having 1 to 6 carbons in the alkyl portion, (C 3 - 
C 7 )cycloalkyl, difluoromethyl, trifluoromethyl, fluoro, chloro, bromo, iodo, -OR 1 and -OR 2 ; 
25 wherein the aromatic portion of the optionally substituted phenylalkyl, and the 

aromatic portion of the optionally substituted phenoxyalkyl are optionally 
independently substituted with (C 1 -C 4 )alkyl l (C^-CJalkoxy, halogen or CF 3 ; 
R 1 is (C r C 5 )alkyl, phenylalkyl having one to four carbon atoms in the alkyl 
portion, fluoromethyl, difluoromethyl, trifluoromethyl, or -(CH 2 ) r -quinoline wherein 
30 r is 0 or an integer from 1 to 5; 

R 2 Is (C r C 3 )alkyl, (C 3 -C 7 )cycloalkyl, alkoxyalkyl having 3 to 7 carbons In the 
alkoxy portion and 2 to 4 carbons in the alkyl portion, optionally substituted 
phenoxyalkyl having 2 to 6 carbons in the alkyl portion, optionally substituted 
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phenylalkyl having 1 to 6 carbons In the alkyl portion, bicycloalkyl having 6 to 
9 carbons or optionally substituted indanyl; 

wherein the aromatic portion of the optionally substituted 
phenylalkyl, the aromatic portion of the optionally substituted 
5 phenoxyalkyl and the optionally substituted Indanyl are optionally 

substituted with (C r C 4 )alkyl, (C r C 4 )alkoxy, halogen or CF 3 ; 
R 3 is hydrogen, (Cj-C^alkyl, fluoro(C r C 3 ) alkyl having 1 to 3 fluoro atoms, mono- 
hydroxyalkyl having 1 to 3 carbons or alkoxyalkyl having 1 to 3 carbons In the alkyl 
portion and 1 to 3 carbons in the alkoxy portion; 
10 R 4 is hydrogen, (C^-C^alkyl, fluoro(C r C $ )alkyl having 1 to 3 fluoro atoms, mono- 
hydroxyalkyl having 1 to 3 carbons, phenyl, alkoxyalkyl having 1 to 3 carbons in the 
alkyl portion and 1 to 3 carbons in the alkoxy portion, aminoalkyl having 1 to 3 

0 

carbons, _ ^ ^ ^ .^^.vfi wherein x * is (C r C 3 )alkyl and t is an integer from 1 to 

2 1 H 



3, N-alkylaminoalkyl having 1 to 3 carbons in the alkylamino portion and 1 to 3 carbons 
15 in the alkyl portion, (C 3 -C 7 )cycloalkyl or N,N-dialkylaminoalkyl having a total of 2 to 6 
carbons in the dialkylamino portion and 1 to 3 carbons in the alkyl portion; 
or R 3 and R 4 are taken together with the carbon atoms to which they are attached and 
form a carbocyclic ring having 4 to 7 carbon atoms. 

2. A method of inhibiting production of TNF in a mammal in need thereof 
20 according to claim 1 wherein Y 1 is -OR 1 and Is attached to the 4-posffion of the phenyl 

ring and Y 2 Is -OR 2 and is attached to the 3-position of the phenyl ring. 

3. A method of inhibiting production of TNF in a mammal in need thereof 
according to claim 2 wherein X 1 is -(CH 2 ) m CON(R 6 )(OH), R 1 is (C r C 4 )alkyl, phenylalkyl 
having one to four carbon atoms in the alkyl portion or -(CH 2 ) r quinollne; and n is 0. 

25 4. A method of inhibiting production of TNF in a mammal in need thereof 

according to claim 3 wherein R 2 is phenylalkyl having 1 to 6 carbons in the alkyl 

portion, (C 3 -C 7 )cycloalkyl or (C^-C^alkyl and m is 0. 

5. A method of inhibiting production of TNF in a mammal In need thereof 

according to claim 4 wherein R 2 is 5-phenylpentyl, benzyl, cyclopentyl or methyl. 
30 6. A method of inhibiting production of TNF in a mammal in need thereof 

according to claim 5 wherein R 3 is hydrogen. 
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7. A method of inhibiting production of TNF in a mammal in need thereof 
according to claim 6 wherein R 4 is hydrogen or (C r C 5 )alkyl. 

8. A method of inhibiting production of TNF in a mammal in need thereof 
aocording to claim 7 wherein R 6 Is hydrogen or (C 1 -C 3 )alky|, 

5 9. A method of inhibiting production of TNF In a mammal in need thereof 

according to claim 8 wherein R 1 is methyl; R 2 is cyclopentyl; R 4 is hydrogen; and R 6 is 
hydrogen . 

10. A method of inhibiting production of TNF in a mammal in need thereof 
according to claim 9 wherein the levorotatory (negative rotation) enantiomer of the 

10 compound is used. 

11. A method of inhibiting production of TNF in a mammal In need thereof 
according to claim 8 wherein R 1 Is methyl; R 2 is cyclopentyl; R 4 Is methyl; and R 6 is 
hydrogen. 

12. A method of inhibiting production of TNF in a mammal in need thereof 
15 according to claim 11 wherein the levorotatory (negative rotation) enantiomer of the 

compound is used. 

13. A method of inhibiting production of TNF in a mammal in need thereof 
according to claim 1 wherein X 1 is -(CH 2 ) q OH, or -CH(0H)CH 3 wherein q is 0, 1 or 2; 
Y 1 is methoxy or -OCH 2 -2-quinoline and is attached to the 4-position of the phenyl ring; 

20 R 3 is hydrogen, methyl or ethyl; n is 0; Y 2 is hydrogen, cyclopentyloxy or 

-0(CH 2 ) s phenyl and Is attached to the 3-position of the phenyl ring; and R 4 Is hydrogen, 
methyl or ethyl. 

14. A method of inhibiting production of TNF in a mammal in need thereof 
according to claim 1 wherein X 1 is -CONHOH; Y 1 is -OCH 2 -2-quinoline and is attached 

25 to the 4-position of the phenyl ring; R 3 is hydrogen, methyl or ethyl; n is 0; Y 2 is 
hydrogen or -0(CH 2 ) 5 phenyl and is attached to the 3-position of the phenyl ring; and 
R 4 is ethyl. 

15. A method of treating or alleviating sepsis, septic shock, inflammatory 
bowel disease, tuberculosis, graft versus host disease or cachexia associated with AIDS 

30 or cancer in a mammal in need thereof which method comprises administering to said 
mammal an effective amount of a compound selected from the group consisting of 
compounds of the formula (I) 
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R 

(I) 

the racemlc, racemio-diastereomeric mixtures and optical Isomers of said compounds, 
1 0 and the pharmaceutical^ acceptable salts thereof, wherein 
X 1 is -(CH 2 ) q OH, -CHOHR 5 or -(CH 2 ) m CON(R 6 )(OH); 

wherein q and m are each independently 0 or an integer from 1 to 5; R 5 is (C,- 

C 4 )alkyl; and R 6 is hydrogen or (C r C 3 )alkyl; 
n is 0, 1, 2 or 3; 

15 Y 1 and Y 2 are independently selected from the group consisting of hydrogen, (C,- 
C B )alkyl, optionally substituted phenylalkyl having 1 to 6 carbons in the alkyl portion, 
optionally substituted phenoxyalkyl having 1 to 6 carbons in the alkyl portion, (C 3 - 
C 7 )cycloalkyl, dlfluoromethyl, trifluoromethyl, fluoro, chloro, bromo, iodo, -OR 1 and -OR 2 ; 
wherein the aromatic portion of the optionally substituted phenylalkyl, and the 
20 aromatic portion of the optionally substituted phenoxyalkyl are optionally 

independently substituted with (C^CJalkyl, (C 1 -C 4 )alkoxy, halogen or CF 3 ; 
R 1 is (C r C 5 )alkyl, phenylalkyl having one to four carbon atoms in the alkyl 
portlon,fluoromethyl,difluoromethyl,trifluoromethyl,or-(CH 2 ) r -quinoline wherein 
r is 0 or an integer from 1 to 5; 
25 R 2 is (C 1 -C 3 )alkyl, (C^C^cycloalkyl, alkoxyalkyl having 3 to 7 carbons in the 

alkoxy portion and 2 to 4 carbons in the alkyl portion, optionally substituted 
phenoxyalkyl having 2 to 6 carbons In the alkyl portion, optionally substituted 
phenylalkyl having 1 to 6 carbons in the alkyl portion, bicycloalkyl having 6 to 
9 carbons or optionally substituted indanyl; 
30 wherein the aromatic portion of the optionally substituted 

phenylalkyl, the aromatic portion of the optionally substituted 
phenoxyalkyl and the optionally substituted indanyl are optionally 
substituted with (C r C 4 )alkyl, (C r C 4 )alkoxy, halogen or CF 3 ; 



WO 95/24398 PCT/IB95/00078 



20 



25 



-38- 

s3 



R 3 is hydrogen/ (C r C 3 )alkyl r fluoro(C r C 3 )alkyl having 1 to 3 fluoro atoms, mono- 
hydroxyalkyl having 1 to 3 carbons or alkoxyalkyl having 1 to 3 carbons in the alkyl 
portion and 1 to 3 carbons in the alkoxy portion; 

R 4 is hydrogen, (CVCJalkyl, fluoro(C r C 6 )alkyl having 1 to 3 fluoro atoms, mono- 
5 hydroxyalkyl having 1 to 3 carbons, phenyl, alkoxyalkyl having 1 to 3 carbons in the 
alkyl portion and 1 to 3 carbons in the alkoxy portion, amlnoalkyl having 1 to 3 

0 

carbons, _ < q ^ ^ _ wher *'n x2 ^ (C r C 3 )alkyl and t is an integer from 1 to 

2 1 H 

3, N-alkylaminoalkyl having 1 to 3 carbons in the alkylamino portion and 1 to 3 carbons 

in the alkyl portion, (C 3 -C 7 )cycloalkyl or N,N-dialkylaminoalkyl having a total of 2 to 6 
10 carbons in the dialkylamino portion and 1 to 3 carbons in the alkyl portion; 

or R 3 and R A are taken together with the carbon atoms to which they are attached and 

form a carbocyclic ring having 4 to 7 carbon atoms. 

16. A method of treating or alleviating an inflammatory disease or condition 

said inflammatory disease or condition comprising rheumatoid arthritis, osteoarthritis, 
15 asthma, bronchitis, chronic obstructive airways disease, psoriasis, allergic rhinitis, or 

dermatitis, in a mammal in need thereof which method comprises administering to said 

mammal an effective amount of a compound selected from the group consisting of 

compounds of the formula (I) 



r 



Y 



1 




<CH 2 > n \Jk Q 




N d4 



(I) 



the racemic, racemic-diastereomeric mixtures and optical isomers of said compounds, 
and the pharmaceutically acceptable salts thereof, wherein 
X 1 is -(CH 2 ) q OH or -CHOHR 5 ; 
30 wherein q is 0 or an integer from 1 to 5; and R s is (Cj-CJalkyl; 
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n is 0, 1 , 2 or 3; 

Y 1 and Y 2 are independently selected from the group consisting of hydrogen, (<V 
C G )alkyl r optionally substituted phenylaJkyl having 1 to 6 carbons in the alkyl portion, 
optionally substituted phenoxyalkyl having 1 to 6 carbons in the alkyl portion, (C 3 - 
5 C 7 )cycloalkyl t difluoromethyl, trifluoromethyl, fluoro, chloro, bromo, iodo, -OR 1 and -OR 2 ; 

wherein the aromatic portion of the optionally substituted phenylalkyl, and the 
aromatic portion of the optionally substituted phenoxyalkyl are optionally 
independently substituted with (C^Jalkyl, (C r C 4 )alkoxy, halogen or CF 3 ; 
R 1 is (C^CgJalkyl, phenylalkyl having one to four carbon atoms in the alkyl 
1 0 portion, fluoromethyl, difluoromethyl, trifluoromethyl, or -(CH 2 ) r -quinoline wherein 

r is 0 or an integer from 1 to 5; 

R 2 is (C r C 3 )alkyl, (C 3 -C 7 )cycloalkyl l alkoxyalkyl having 3 to 7 carbons in the 
alkoxy portion and 2 to 4 carbons In the alkyl portion, optionally substituted 
phenoxyalkyl having 2 to 6 carbons in the alkyl portion, optionally substituted 
15 phenylalkyl having 1 to 6 carbons in the alkyl portion, bicycloalkyl having 6 to 

9 carbons or optionally substituted indanyl; 

wherein the aromatic portion of the optionally substituted 
phenylalkyl, the aromatic portion of the optionally substituted 
phenoxyalkyl and the optionally substituted indanyl are optionally 
20 substituted with (C r C 4 )alkyl, (C^CJalkoxy, halogen or CF 3 ; 

R 3 is hydrogen, (C^C^alkyl, fluoro(C 1 -C 3 )alkyl having 1 to 3 fluoro atoms, mono- 
hydroxyalkyl having 1 to 3 carbons or alkoxyalkyl having 1 to 3 carbons in the alkyl 
portion and 1 to 3 carbons in the alkoxy portion; 

R 4 is hydrogen, (C^C^alkyl, fluorofC^C^alkyl having 1 to 3 fluoro atoms, mono- 
25 hydroxyalkyl having 1 to 3 carbons, phenyl, alkoxyalkyl having 1 to 3 carbons in the 
alkyl portion and 1 to 3 carbons in the alkoxy portion, aminoalkyl having 1 to 3 

0 

carbons, /ru \ m 2 wherein X 2 is (C r C 3 )alkyl and t is an integer from 1 to 
-(Lrlg; t -N^ X 

H 

3, N-alkylaminoalkyl having 1 to 3 carbons in the alkylamino portion and 1 to 3 carbons 
in the alkyl portion, (C 3 -C 7 )cycloalkyl or N,N-dialkylam1noalkyl having a total of 2 to 6 
30 carbons in the dialkylamino portion and 1 to 3 carbons in the alkyl portion; 
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or R 3 and R 4 are taken together with the carbon atoms to which they are attached and 
form a carbocyclic ring having 4 to 7 carbon atoms, 

1 7. A pharmaceutical composition comprising apharmaceutically acceptable 
diluent or carrier and a tumor necrosis factor inhibiting amount of a compound selected 
from the group consisting of compounds of the formula (l) 

yl 




<CH 2 > nN ^k 0 




R 
<I> 

the racemic, racemic-diastereomeric mixtures and optical isomers of said compounds, 
15 and the pharmaceutical^ acceptable salts thereof, wherein 
X 1 is -(CH 2 ) q OH, -CHOHR 5 or -(CH 2 ) m CON(R 6 )(OH); 

wherein q and m are each Independently 0 or an integer from 1 to 5; R 5 Is (C r 

C 4 )alkyl; and R 6 is hydrogen or (C^C^alkyl; 
n is 0, 1 , 2 or 3; 

20 Y 1 and Y 2 are independently selected from the group consisting of hydrogen, (C,- 
C 6 )alkyl, optionally substituted phenylalkyl having 1 to 6 carbons in the alkyl portion, 
optionally substituted phenoxyalkyl having 1 to 6 carbons in the alkyl portion, (C 3 - 
C 7 )cycloalkyl, difluoromethyl, trifluoromethyl, fluoro, chloro, bromo, iodo, -OR 1 and -OR 2 ; 
wherein the aromatic portion of the optionally substituted phenylalkyl, and the 

25 aromatic portion of the optionally substituted phenoxyalkyl are optionally 

independently substituted with (C r CJalkyl, (C r C 4 )alkoxy, halogen or CF 3 ; 
R 1 is (C r C s )alkyl, phenylalkyl having one to four carbon atoms in the alkyl 
po rtion , f I uoro methyl , difluoromethyl , trifluoromethyl , or -(CH 2 ) f -q uin oil n e wherein 
r is 0 or an Integer from 1 to 5; 

30 R 2 is (C r C 3 )alkyl, (C r C 7 )cycloalky I , alkoxyalkyl having 3 to 7 carbons in the 

alkoxy portion and 2 to 4 carbons in the alkyl portion, optionally substituted 
phenoxyalkyl having 2 to 6 carbons In the alkyl portion, optionally substituted 
phenylalkyl having 1 to 6 carbons in the alkyl portion, blcycloalkyl having 6 to 
9 carbons or optionally substituted Indanyl; 
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wherein the aromatic portion of the optionally substituted 
phenylalkyl, the aromatic portion of the optionally substituted 
phenoxyalkyl and the optionally substituted indanyl are optionally 
substituted with (C r C 4 )alkyl, (C r C 4 )alkoxy, halogen or CF 3 ; 



R 3 is hydrogen, (C r C 3 )alkyl, fluoro(C r C 3 )alkyl having 1 to 3 fluoro atoms, mono- 
hydroxyalkyl having 1 to 3 carbons or alkoxyalkyl having 1 to 3 carbons in the alkyl 
portion and 1 to 3 carbons in the alkoxy portion; 

R 4 is hydrogen, (C r C 5 )alkyl, fluoro(C r C 5 )alkyl having 1 to 3 fluoro atoms, mono- 
hydroxyalkyl having 1 to 3 carbons, phenyl, alkoxyalkyl having 1 to 3 carbons In the 
alkyl portion and 1 to 3 carbons in the alkoxy portion, aminoalkyl having 1 to 3 



3 P N-alkylaminoalkyl having 1 to 3 carbons in the alkylamino portion and 1 to 3 carbons 
In the alkyl portion, (C 3 -C 7 )cycloalkyl or N,N-dialkylaminoalkyl having a total of 2 to 6 
carbons in the dlalkylamino portion and 1 to 3 carbons in the alkyl portion; 
or R 3 and R 4 are taken together with the carbon atoms to which they are attached and 
form a carbocyclic ring having 4 to 7 carbon atoms. 



carbons 



-<CH 2 ) t -N 




0 

11 o wherein X 2 is (C r C 3 )alkyl and t is an integer from 1 to 
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